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COMPOSITE FLUID SEPARATOR 
By: Gary David Hanks 
BACKGROUND OF THE INVENTION 

The present invention relates to a device used to separate composite fluids comprised of 
at least two liquids of differing specific gravities and to separate particulates from fluids. 

SUMMARY OF THE INVENTION 

The composite fluid separator is capable of isolating a first liquid from a composite fluid 
having a first and second liquid, in which the first and second liquid has differing specific 
gravities. The composite fluid separator can be used primarily in conjunction with large 
gasoline, diesel and hydraulic engines. Additionally, the present invention can be used for the 
separation of particulate from fluids in any setting. 

An inlet port, which enters into an inner chamber of the separation device, delivers the 
composite fluid through an elongated spillway, which delivers the fluid into the sump area of the 
chamber. The composite fluid separator is comprised of an inlet port and an outlet port, with a 
flow path therebetween. The flow path extends aroxmd a plurality of baffles. The plurality of 
baffles form planes which are stacked in an inclined, nonparallel relationship. The plurality of 
baffles are arranged so that a first side of alternating baffles are flush with the first side wall of 
the chamber, while the second opposing side of the baffles is placed a predefined distance from 
the second side wall of the inner chamber. The remaining altemating baffles in the stacked 
plurality are placed so that the second sides of the baffles are flush with the second side wall of 
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the chamber and the first sides of the baffles are a predefined distance from the first side wall of 
the chamber. Such alternating positioning of the baffles within the chamber forms a serpentine 
flow path over the baffles and through the separation chamber. 

The inclined, nonparallel position of the baffles creates numerous narrow flow channels 
5 between the baffles. The arrangement of the plurality of the baffles forces the composite fluid to 
be directed in a serpentine fashion across each baffle as it moves through the numerous openings 
between the side walls of the chamber and the plurality of baffles toward the outlet port. As the 
I composite fluid follows this flow path, it rises upwardly within the separation chamber. The 

□ serpentine pathway and the numerous baffles lunit the upward mobility of the heavier Uquid. 

-a 

jl^O The molecules of the heavier liquid come into contact with each other, coagulating into a larger 

i 3 2 

f ^ mass, eventually dropping toward the bottom end of the inclined baffles along with the 

ii 

□ particulate into the sump area of the chamber. 

ni 

!'* The lower ends of the baffles extend toward, but not to, the front wall of the chamber. 

lip, 

^ The spacing between the lower ends of the baffles and the fi-ont wall of the chamber is 
15 approximately one-half the size of the openings between the sides of the baffles and the chamber 
side walls. 

Each of the baffles within the separation chamber is actually comprised of a series of 
subplates placed one on top of the other, which form a triangular stair step like structure. These 
subplates serve a directional purpose in that they direct the fluid upward towards the next baffle 
20 and also provide an irregular surface area which enlarges the contact surface area between the 
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composite fluid and the baffles. The shearing of the composite fluid by the subpiates assists with 
the removal of particulates and separation of fluids having differing specific gravities. 

As the composite fluid travels through the separation chamber, it is sheared so that it 
efficiently and effectively isolates the liquids that form the composite fluid. After traveling 
through the flow path, the liquid with the Ughter specific gravity reaches the outlet port of tiie 
chamber. The outlet port may also allow for use of other types of coalescing devices or filtering 
devices to be placed within the outlet port to further enhance the separation capabilities of the 
chamber. 

Thus, one object of the present mvention is to provide a separation chamber for 
composite fluids. 

An additional object of the present invention is to provide a composite fluid separator 
which isolates a first fluid from a second fluid. 

An even further object of the present invention is to provide a separation chamber for a 
composite fluid separator wherein the separation chamber has a plurality of baffles contained 
therein, the composite fluid passing over the plurality of baffles within the separation chamber. 

Another object of the present invention is to have a separation chamber formed of a 
plurality of baffles wherein the baffles form a serpentine flow path for the composite fluid. The 
flow path may be increased by providing that each of the baffles is actually comprised of a 
plurality of baffles stacked upon each other m stair step fashion in order to force the composite 
fluid in an upward direction. 
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An additional object of the present invention is to provide a separation chamber wherein 
the flow path of the composite fluid is such that the fluid is quickly separated into distinct fluids 
based upon the specific gravity of the fluids, the baffles enabling the heavier fluids to be 
separated out and deposited into a sump area of the separation chamber. 

Finally, another object of the present invention is to provide a composite fluid separation 
device wherein particulate material within the composite fluid may also be separated from the 
fluid. 

All of the above-outlined objectives are to be understood as exemplary only and many 
more objectives of the invention may be gleaned from the disclosure herein. Therefore, no 
limiting interpretation of the objectives noted is to be understood without further reading of the 
entire specification, claims and drawings included herewith. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective partial cut-away view of an embodiment of the present invention, 

illustrating the flow path of the composite fluid; 

FIG. 2 is a sectional side view of an embodiment of the present invention taken along the 

lines 2-2 in FIG. 1 , depicting the interior of the present invention in a plane; 

FIG. 3 is a side sectional view of an embodiment of the present invention taken along the 

lines 3-3 in FIG. 1, depicting the plurality of baffles stacked in an inclined relationship in a plane. 
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FIG. 4 is a sectional side view of an embodiment of the present invention taken along the 
lines 4-4 in FIG. 1 , depicting the interior of the present invention in a plane. 

FIG. 5 is a sectional view of the outlet port of the present invention with a filtration 
device encompassed within the outlet port. 

DETAILED DESCRIPTION OF THE EMBODIMENT 

FIG. 1 is a cut-away perspective view of the composite fluid separator 5 1 used to separate 
a composite fluid having two fluids with differing specific gravities and also used to remove 
particulate from fluids. An outer housing 52 encloses an inner separation chamber 53. Although 
the shape of the diameter of the separation chamber 53 may vary, one embodiment is square. 
However, many varying geometry may be utilized in order to accomplish the separation of 
composite fluid using the principals of the present invention and no limiting interpretation should 
be read into the exemplary specific devices described herein. 

The separation chamber 53 has a top and bottom surface 54, 55, a front and rear wall 56, 
57, and a first and second side wall 58, 59. The periphery of the separation chamber 53 is 
siHTOunded by walls. An inlet port 60 penetrates the top surface 54 of the chamber 53 and 
extends to form an elongated spillway 61 that is attached to the rear wall of the chamber 53. The 
inlet port 60 has a first and second end 62, 63. The first end 62 of the inlet port 60 is near the top 
surface 54 of the inner chamber 53 and is open. The inlet port 60 and the spillway 61 can be 
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integrated into a singular spillway component or the inlet port 60 and the spillway 61 can be 
separate elements which possibly telescope together. 

The second end 63 of the spillway 61 extends down toward the bottom wall or surface 55 
of the separation chamber 53 along rear wall 57. The lower or second end 63 of the spillway 61 
is open, but does have an end baffle 64 attached at an angle in order to dispense the material at an 
angular path. 

As the composite fluid flows out of the lower end 63 of the spillway 61 into the sump 
portion 65 of the chamber 53, the end baffle 64 serves to provide a shearing mechanism for the 
composite fluid as it is deposited tibrough the spillway into the chamber. This initial shearing by 
the end baffle 64 allows the heaviest droplets of liquid to fall out of the composite fluid and 
remain in the sxmip portion 65 of the chamber 53. 

The end baffle 64 of the spillway 61 serves to direct the composite fluid to a portion of 
the sump 65 of the chamber 53 furthest away from the flow path created by the plurality of 
baffles 30. This forces the composite fluid to travel across the sump 65 of the chamber 53 to the 
plurality of baffles 30. This travel of the fluid allows the larger droplets of the heavier liquid of 
the composite fluid to fall out of the fluid and remain in the sump 65 of the chamber 53. 

Layered within the separation chamber 53 is a plurality of baffles or plates 30 stacked in 
an inclined, nonparallel relationship. As is shown in FIG. 2, this plurality of baffles 30 has a 
base or rear-most baffle or plate 31 which is connected to the spillway 61 at an upper end 33 
thereof thereby forming the sump area 65 within the chamber 53. The upper ends of each of the 
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remaining plurality of baffles 30 are attached to the base baffle 31 at an inclined angle. These 
remaining plurality of baffles 30 are positioned at an inclined relationship to the base baffle 31 at 
an angle increasing in relation to the vertical axis of the chamber 53. 

All of the plurality of baffles 30 extend across the chamber 53 from the upper end at a 
downward angle directed toward the front wall 56 of the chamber 53. Each of the plurality of 
baffles 30 is sized so that it covers most of the entire width of the inner chamber 53 from side 
wall 59 to side wall 58. The lower ends 34 of the plurality of baffles 30 do not come into contact 
with the front wall 56 of the chamber 53, but rather end at a predetermined distance di from the 
front wall 56 of the chamber 53. The predetermined distance di may vary depending upon the 
circumstances and the environment in which the filter is being used and the material being 
separated. 

The inclined relationship of the plurality of stacked baffles 30 creates a flow path fi, as is 
shown in FIG. 1, between the inlet port 60 and outlet port 50. FIG. 3 depicts the placement of 
the plurality of the baffles 30 in relation to the side walls 58, 59 of the chamber 53. The plurality 
of baffles, disclosed in FIG. 1 , is comprised of individual fluid separation plates or separation 
flow plates 25. The separation flow plates 25 provide the surface area over which the flow path 
fi passes. In a first plurality of baffles, a first side 35 of each separation flow plate is flush with 
the first side wall 58 of the chamber 53, while the opposing second side 36 of the separation flow 
plate or baffle 25 of said plurality of baffles 30 is placed a predetermined distance d2 from the 
second side wall 59 of the inner chamber 53. The remaining altemating flow plates or baffles 25 
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in the stacked plurality of baffles 30 are placed so that the second side 36 of the baffles is flush 
with the second side wall 59 of the chamber 53, and the first side 35 of the baffles is placed a 
predetermined distance dz from the first side wall 58 of the chamber 53. The positioning of the 
separation flow plates in an alternating spaced relationship with the first side wall 58 and a 
second side wall 59 of the separation chamber 53 creates the flow path ft through which the 
composite fluid flows. The fluid separation plates 25 are placed in a stacked fashion in which 
they extend upwardly and rearwardly from a front wall 56 of the separation chamber 53 to a base 
baffle 3L 

The number of separation flow plates comprising the plurality of baffles 30 in the 
displayed embodiment is five. However, depending on the efficiency of separation required, the 
actual number of baffles may vary. The more baffles placed within the separation chamber 53, 
the more efficient the separation process and longer the flow path ft. In situations where the flow 
of the composite fluid is not a concern, the number of surface area flow plates 25 created by the 
plurality of baffles 30 could be substantially increased. Additionally, multiple sets of plurality of 
baffles 30 could be placed in succession within a larger chamber to provide even additional 
separation capability. 

The separation flow plates 25 creating the plurality of baffles 30 by which flow path ft 
passes are formed by the top surfaces 37 of each of said separation flow plates 25 for each one of 
said plurality of baffles 30. The flow path ft for each separation flow plate 25 extends across the 
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separation flow plate 25 in an area bounded by the flow plate 25 and the bottom surface 38 of an 
upper adjacent baffle of said plurality of baffles 30 and the front wall 56 of the inner chamber 53. 

Each of said plurality of baffles 30 within said separation chamber are defined by the 
separation flow plates 25, the separation flow plates 25 being the individual baffle and hence the 
surface area which the composite fluid passes over. In the embodiment shown in FIG. 1 , each of 
the flow plates 25 is comprised of a single flat top surface 37, wherein the flow path fi moves 
over the smooth surface thereof. As can be seen jfrom FIGS. 2 and 3, the separation flow plates 
25 may also be comprised of triangular subplates 41 which form sub-flow paths f2, fa, f4, fs and f6. 
As can be seen, these multiple flow paths forming composite fluid flow path fi mcrease the 
surface area upon which the material must pass and therefore properly separates the fluid 
appropriately. 

Each of the separation flow plates 25 from the base plate 31 to the top plate 32 in the 
plurality of baffles 30 is placed at an angle that increases in relation to a vertical axis of the 
separation chamber housing 52 as the separation flow plates 25 approach an ouflet chmnber 50. 
In the disclosed embodiment, the vertical separation between each individual baffle or the 
separation flow plate 25 and the next upper individual baffle decreases throughout the flow path. 
The continuing decrease in the vertical separation between individual baffles and corresponding 
increase of the angle of the individual baffles affects the ability to separate composite fluids and 
various sized particulate by affecting the velocity that the fluid travels and the amount of 
turbulence that the composite fluid experiences. As the angle of the separation flow plate 25 
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forming the plurality of baffles 30 increases relative to the vertical axis, the speed of the fluid in 
How paths £2, {3, U and fs increases. The plurality of baffles 30 may be composed of steel, 
stainless steel, aluminum, a plastic composite or any other similar material. 

A support brace 40 for the plurality of baffles 30 extends from the rear wall 57 of the 
chamber 53 to the bottom surface 38 of the base baffle 31. This support brace 40 is sized so that 
it extends in the chamber 53 from the rear wall 57 to the bottom surface of base baffle 31. Not 
only does the support brace 40 serve to assist in supporting the plurality of baffles 30, but it also 
separates the separation chamber 53 into a sump area 65 and an outlet port 50, by serving as an 
isolation wall to prevent the composite fluid from reaching the outlet port 50 without traveling 
the flow path fi created by the plurality of baffles 30. While in the preferred embodiment the 
support brace 40 extends from the rear wall 57, the support brace 40 can attach to either of the 
chamber side walls 58, 59. 

The outlet port 50 is capable of receiving supplemental filtering or coalescing devices 70 
that serve to further enhance the separation capacity of the composite fluid separator, as is shown 
in FIG. 5. Additionally, the outlet port 50 could incorporate a magnetic fluid conditioner to 
separate the composite fluid. 

In other embodiments of the present invention, the distances dx between the first and 
second sides 35, 36 of the baffles and the side walls 58, 59 of the chamber 53 and distance di the 
lower end 34 of the baffles and the front wall 56 of the chamber 53 may vary depending upon the 
circumstances and environment in which the composite fluid separator 51 is being utilized. 
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However, the distances di between the lower ends 34 of the plurality of baffles 30 and the front 
chamber wall 56 must be less than the distance di between the first side 35 and second side 36 of 
the plurality of baffles 30 ^d the chamber side walls 58, 59. This is necessary to ensure that the 
fluid moves through the flow path fi, as well as fi, fs, f4, fs and fe, across each of the separation 
flow plates 25. As fluid will flow through the path of least resistance, it is important that the 
opening between the first side and second side 35, 36 of the separation flow plates 25 and the 
chamber walls 58, 59 provide this path of least resistance. 

The inclined, nonparallel positioning of the separation flow plates 25 creates numerous 
flow paths between the plurality of baffles 30. This flow pathway is the only route through 
which the composite fluid may flow before accessing the outlet port 50. As the composite fluid 
follows this flow path created by the plurality of separation flow plates 25, it rises upward in the 
chamber 53 in a serpentine fashion through the plurality of flow paths mentioned. The flow 
paths created by the plurality of baffles 30 and hence the individual separation flow plates 25 
lunit the upward mobility of the fluid with the heavier specific gravity. The molecules of the 
fluid with the heavier specific gravity come into contact with each other and coagulate into a 
larger mass until eventually this mass drops into the sump portion 65 of the chamber 53. As the 
fluid rises in the chamber 53, it continues to lose the heavier fluid and thus the speed with which 
the fluid travels increases. 

In an altemative embodiment of the present invention, as is shown in FIG. 2, each of the 
separation flow plates 25 may be comprised of a series of subplates 41. In the altemative 
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embodiment, these subplates 41 are a variety of sizes and may be triangular in shape. The 
subplates 41 are stacked to form a stair-like structure and therefore form the flow paths f2-f5 
noted. 

The triangular shape of the subplates 41 serves to further direct the composite fluid at an 
angle up toward the next separation chamber. The series of subplates 41 also provide each of the 
separation flow plates 25 with an irregular surface and enlarge the contact surface area between 
the composite fluid and the separation flow plates 25. Increasing the contact surface area with 
the series of subplates 41 increases the separation of the composite fluid, and the series of 
subplates 41 also provide a plurality of flow paths across each of the fluid separation plates 25. 

Although the preferred embodiment of this invention utilizes subplates 41 in the shape of 
triangles, the shape of these subplates 41 may vary to include other shapes such as square, 
rectangle or another shape. The separation flow plates 25 and subplates 41 may also be coated in 
Teflon or a similar type of material to assist with the separation of particulate from a fluid. 

The foregoing detailed description is given primarily for clearness of understanding, and 
no xmnecessary limitations are to be understood therefrom, for modifications will become 
obvious to those skilled in the art upon reading this disclosure and may be made without 
departing from the spirit of the invention and scope of the appended claims. 
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